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This study examined the correlation and impact of weather changes and average monthly 
temperature in the United States on the returns of the New York Stock Exchange (NYSE) and the 
National Association of Securities Dealers Automated Quotations (NASDAQ). Data collection 
includes average monthly temperature from four regions in the United States: Eastern, Central, 
Southern, and Western, excluding Alaska and Hawaii from the period of 2010 - 2020. Average 
monthly returns from the year 2010 – 2020 will also be used, which were collected from two stock 
exchanges in the United States: the New York Stock Exchange (NYSE) and the National 
Association of Securities Dealers Automated Quotations (NASDAQ). There is a total of 132 
months from the period of 2010 – 2020. 
On the New York Stock Exchange (NYSE) data, the lowest change was -16.79% in March 
2020 when COVID-19 was declared as a pandemic by the World Health Organization (WHO). 
The highest average monthly return was 12.69% in November 2020, following the progress of 
COVID-19 Vaccines in the United States and the election of President Joe Biden. This was also 
the highest record not only since the pandemic started but also since the last ten years. For the 
National Association of Securities Dealers Automated Quotations (NASDAQ) data, when the 
World Health Organization (WHO) declared the pandemic in March 2020, the average monthly 
return fell to -10.12%. The average monthly return then rose to 15.45% the following month in 
April 2020, making it the highest average monthly return in the last ten years. Multivariate studies 
reveal no decisive relation between temperature levels and stock market returns, illustrating the 
offsetting effects between the theory of positive correlation of temperature changes and stock 
market returns and the theory of negative correlation of temperature changes and stock market 
returns. 
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Numerous studies have shown that there is a positive correlation between weather and stock 
market returns. However, weather changes might also not impact an investor’s trading behavior. 
A study found that weather and temperature changes do not affect stock market returns directly, 
which means that there is no significant correlation between sunshine and high stock returns. 
Chuang, et. al., (2020) found that the effects of weather depend on how sensitive individuals to 
weather changes. Investors might still successfully trade and generate high returns even though 
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Stocks are one of the most common types of investments for many Americans. Although they 
are risky, they offer the most potential return compared to most available investment types. When 
thinking of the returns generated from the stock market, most will correlate it to economic factors, 
the effect of supply and demand, or the companies they are investing in. However, not many will 
directly correlate stock market returns to weather or temperature changes. Do you think weather 
and temperature changes affect stock market returns? 
According to Hirshleifer and Shumway (2003), there is a correlation between stock returns and 
sunshine. Stock returns were lower during fall and winter when sunlight is minimal and higher 
during spring and summer when there is more sunlight (Kamstra, Kramer, & Levi, 2001). 
However, some researchers are opposed to it. Piard (2013) found that the stock market in summer 
ranging from the year 1999 to 2012 (13 years) has a negative return of -1.27%. To strengthen 
Piard’s research, Cao and Wei (2005) found that stock returns and temperature fluctuations are 
negatively correlated, the lower the temperature means the higher the return and the higher the 
temperature means the lower the return.  
This research investigates the effects of weather changes on stock market returns in the United 
States and whether they are positively correlated. The findings of this research will help provide a 
better understanding of investors’ behavior in different weather conditions that will reflect the 
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II. Literature Review 
a. Weather Affects Emotions 
When it is gloomy and extremely cold, people tend to feel sad and depressed just like the 
weather. On the other hand, when it is sunny and warm, people tend to do more outdoor 
activities that stimulate a more positive behavior. Sunlight is very important for the human 
body, especially because sunlight can increase the brain’s release of serotonin hormone, which 
is associated with boosting moods and emotions (Nall, 2019). Winter tends to be gloomy with 
no sunlight, hence the more depressing mood. Low mood, disturbed sleep, more aggressive 
and increased negative behavior, hypersensitive, and so on are the effects of weather on human 
emotions (Jagyasi, 2019).  
Park et al. (2013) found that people living in Hawaii and Louisiana (warmer states) were 
happier on days where humidity is high and atmospheric pressure is low. Based on their study, 
people living in warmer states were the most positively affected by the weather (Park et al., 
2013). Park et al. (2013) also discovered that there is a positive correlation between people 
with positive moods and emotions and high day temperature.  
On the other hand, Denissen, Butalid, Penke, and van Aken (2008), argued that weather 
has a very small effect on moods and the effects of weather on every individual are always 
different and cannot be generalized. Emotionally unstable individuals are more likely to be 
influenced by weather changes or more resistant to weather changes than emotionally stable 
individuals (Spasova, 2012). According to a survey with 1.9 million respondents conducted by 
Lucas and Lawless (2013), the weather does not have a significant effect on people’s moods 
and emotions.  
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b. Emotion Affects Financial Decision-Making 
Financial decision-making is a complex and sophisticated activity (Park & Sela, 2018) that 
requires deep and thorough thinking to make the right decision. In general, our emotion 
influences the way we behave and act. Therefore, our emotions can also affect our financial 
decision-making, such as making an investment, trading, and so on.  Negative emotion and 
fear are known as the main reason to influence decision (Lee & Andrade, 2011). According to 
Tiedens and Linton (2001), fearful people tend to be more careful in making their financial 
decisions to minimize uncertainty. 
An investor’s emotional state, including stress and panic, can overpower their rational 
thinking when making financial decisions (Zucchi, 2019). According to Rogin (2015), 
emotions will not only impact investors’ investment success but also their entire economic life. 
When investors learn about market opportunities from friends, family, co-workers, they might 
get excited. That excitement can urge investors to try to achieve investment gains from a bull 
market (periods when markets move up nonstop and sometimes carelessly) (Zucchi, 2019). 
Also, when investors hear about a bad economy, their fear can urge them to sell their 
investments (Zucchi, 2019). According to Savage (2017), when it comes to financial decision-
making, people find it difficult to let their brains overpower their emotions, especially fear and 
greed.  
 
c. Weather Affects Financial Decision-Making 
After gathering enough resources, during spring and summer when the weather is sunny 
and warm, people’s need for sunlight is fulfilled. This means that they will likely have positive 
moods and emotions. When people have better moods and emotions, they will make better 
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financial decisions. People will invest in stocks more than any other season and returns will 
increase. 
During fall and winter, the weather is cold and gloomy, hence people’s need for sunlight 
is not fulfilled. People need sunlight to boost their moods and emotions. This means during the 
colder seasons, they will have less positive moods and emotions. When people have less 
positive moods and emotions, they will make a worse financial decision. People will invest 
less in stocks and returns will also decline.  
 
d. Warm Weather and Sunshine Improve or Distract Investment Decisions 
It is now clear that weather has a significant impact on investors and their investment 
decisions, especially when the weather is warm, and the sun shines brightly. A study by 
Murray, et. al. (2010) found that high exposure to sunlight can increase consumption levels 
and the amount spent. While it does not necessarily affect one’s investing activity, it might 
affect the amount an investor spent on making that investment. However, According to Ward 
(2013), warm weather makes people walk away from making complex decisions and tend to 
make decisions that are simpler and easier to make. Meanwhile, people in colder weather do 
not have a problem in making complex decisions.  
Investing is considered a complex activity that requires thorough thinking and research, 
and a focused state of mind. From Ward’s (2013) study, it can be argued that people in warmer 
weather will have a harder time when making investments. Not only it is hard for them to make 
those decisions, but they will most likely walk away or ignore them. Meanwhile, people in 
colder weather will have no problem in making harder decisions such as investing. This means 
that people in warmer weather might be distracted from making investments since they tend to 
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walk away when making decisions that are complex or took a long time to make. However, 
this does not necessarily mean that people in less warm weather are better at investing. The 
findings of Ward (2013) just showed that people in colder weather will have no difficulties 
when it comes to complex decisions that are harder to make.  
 
e. Positive Correlation Between Weather and Stock Market Returns 
Numerous studies have shown that there is a positive correlation between weather and 
stock market returns. However, according to Goetzmann, Kim, Kumar, and Wang (2015), even 
though the correlation is strong, investors’ moods and behaviors are some of the most 
important variables that influence their investing behavior. Which will eventually impact their 
stock investments and returns. Sunny and warm weather is usually associated with having a 
positive mood and behavior. However, not everyone will feel completely happy with a warm 
temperature. This means that it all depends on the investor’s interpretation of the weather on 
themselves. Weather changes might also not impact an investor’s trading behavior. They might 
still successfully trade and generate high returns even though they are in a region where it is 
cold and gloomy.  
Goetzmann, et. al. (2015) found that people misunderstood the correlation between moods 
that were caused by weather changes and how they affect people’s decision-making process. 
This shows that people are not always happy and making high returns when it is sunny, and 
the temperature is warm. This idea is created by the illusion that when it is sunny and warm, 
people tend to be happier, thus making better investments and getting higher returns. 
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f. Negative Correlation Between Weather and Stock Market Returns 
Kamstra, Kramer, and Levi (2003) found that there is a negative correlation between 
weather and temperature changes and stock market returns. Weather and temperature changes 
affect investor’s moods and behaviors first and eventually affect their stock market returns. 
This implies that weather and temperature changes do not affect stock market returns directly. 
Hirshleifer & Shumway (2003) mentioned that there is no significant correlation between 
sunshine and high stock returns. Based on other researchers that cited them, Lerner et al. (2015) 
mentioned that weather affects emotions first which later affects people’s moods and decision-
making approaches. Chuang, et. al., (2020) found that the effects of weather depend on how 
sensitive individuals to weather changes. The yearly average returns for weather-sensitive 
individual traders are 22% lower than individual traders that are less sensitive to weather 
changes. This journal also stated that weather changes only affect domestic individual traders, 
not institutional traders, or individual day traders.  
Kim (2017), who also cited Hirshleifer & Shumway, found that there is no clear evidence 
of the correlation between the number of sunspots and stock returns. Kim used p-value to find 
significant effects of weather on stock returns; collected data from January 1988 to February 
2016 (7345 observations), with 24 markets across the world, similar to Hirshleifer & 
Shumway’s data.  
Goetzmann, et. al. (2015) concluded that moods that are affected by weather and 
temperature changes affect investors’ perception of market mispricing. They found that when 
an investor’s optimism level increases (that are affected by clear skies or skies with less to no 
clouds), it also increases their willingness to invest in the stock market. Investors’ moods and 
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behaviors also resulted in a significant amount of variation in daily returns of stocks associated 
with higher arbitrage costs. 
 
III. Research Questions 
In this study, I will be mainly investigating the correlation of weather and temperature changes, 
and stock market returns in the United States, and whether they are positively correlated. I will 
look into the seasonal changes in the United States as a whole, and the average monthly 
temperature from four regions (East, Central, South, and West) in the United States. Then, I will 
be correlating the seasonal and temperature levels to see how they affect investors’ moods and 
behaviors. Afterward, I will look into how investors’ moods and behaviors affect their investments, 
and the stock market returns. This study started with the conjecture that warmer weather generates 
higher stock market returns, with the supporting concept that humans, in general, are happier and 
more positive in warmer weather. This led to investors making better investments that generate 
higher returns in the stock market, similar to a study by Goetzmann, Kim, Kumar, and Wang 
(2015) which stated that investors’ moods and behaviors are some of the most important variables 
that influence their investing behavior, which will eventually impact their stock investments and 
returns. Goetzmann et. al. (2015) also found that there is the illusion that when it is sunny and 
warm, people tend to be happier, thus making better investments and getting higher returns. 
Several studies found that there is a negative correlation and no significant relationship 
between the two variables The competing force - is that, according to Lerner et al. (2015), because 
weather affects emotions first, and later affects people’s moods and decision-making approaches, 
weather changes indirectly affect investors’ stock market returns. The contradicting studies may 
manifest in undermining the statistical relation between temperature and returns. This means that 
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there are various variables after weather changes that can affect investor’s trading behavior and 
their stock market returns. According to Kamstra, Kramer, and Levi (2003), there is a negative 
correlation between weather and temperature changes and stock market returns.  
 
IV. Methodology 
The methodological approach used in this study is a mix of univariate and multivariate 
quantitative methods. Firstly, the scatter plots were generated from the national average 
temperature by month and the monthly average return from two stock markets, the New York 
Stock Exchange (NYSE) and the National Association of Securities Dealers Automated 
Quotations (NASDAQ). The national average temperature by month data was obtained from the 
average monthly temperature from the East, South, Central, and West regions. National Average 
Temperature by Month (2010 - 2020) in Fahrenheit is the x-axis and Average Monthly Return by 
Month (2010 - 2020) from respective stock markets is the y-axis. 
Before conducting the ordinary least squares (OLS) regression, the national average 
temperature by month data was standardized by dividing each temperature with the overall ten-
year national average temperature which is 53.83F. This is done so that the temperatures are on a 
similar scale to the returns. For example, before standardizing the temperature, the average 
temperature for January 2010 is 30.83F. After the temperature is standardized, it shrunk to 0.57F 
(30.83/53.83).  
 
The multivariate OLS regression model is as follows: 
Stock return t = α + β * temperature t + ε 
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The Empirical Results table consists of two dependent variables which are the average monthly 
returns of the New York Stock Exchange (NYSE) and the National Association of Securities 
Dealers Automated Quotations (NASDAQ). It also has the R2, Adjusted R2, N (number of months), 
Intercept, and Standardized Monthly Average Temperature. Both the Intercept and Standardized 
Monthly Average Temperature also have the Standard Error and t-stat. The data in the Empirical 




The stock exchanges that were used in this study are the New York Stock Exchange (NYSE) 
(Table 1) and the National Association of Securities Dealers Automated Quotations (NASDAQ) 
(Table 2). The data obtained for both weather and stock returns are monthly data from 2010 to 
2020. Although both stock markets used in this study are nationally aggregate, this study will be 
using the four seasons that are available in the United States (Spring, Summer, Fall, Winter) and 
average monthly temperature from four different regions in the United States.  
The average monthly temperature data were obtained from the National Centers for 
Environmental Information: National Oceanic and Atmospheric Administration (NOAA) (Table 
3). The NOAA divided the United States into four regions: Eastern, Southern, Central, and 
Western, excluding Alaska and Hawaii (Figure 1). There are a total of 49 places including the 48 
continental states and Washington D.C., which is a federal district. The Eastern region includes 
Connecticut, Delaware, Massachusetts, Maine, Maryland, New Hampshire, New Jersey, New 
York, North Carolina, Ohio, Pennsylvania, Rhode Island, South Carolina, Vermont, Virginia, 
West Virginia, and Washington D.C. The Southern region includes Alabama, Arkansas, Florida, 
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Georgia, Louisiana, Mississippi, New Mexico, Oklahoma, Tennessee, and Texas. The Central 
region includes Colorado, Illinois, Indiana, Iowa, Kansas, Kentucky, Michigan, Minnesota, 
Missouri, Nebraska, North Dakota, South Dakota, Wisconsin, and Wyoming. Lastly, the West 
region includes Arizona, California, Idaho, Montana, Nevada, Oregon, Utah, and Washington. 
Refer to Table 3 for the National Oceanic and Atmospheric Administration (NOAA) Average 
Monthly Weather Data (in Fahrenheit) from the East, South, Central, and West regions of the 
United States (2010-2020).  
On the New York Stock Exchange (NYSE) data, the lowest change was -16.79% in March 
2020 when COVID-19 was declared as a pandemic by the World Health Organization (WHO). In 
November 2020, there was progress on the COVID-19 Vaccines in the United States such as Pfizer 
and Moderna, and the election of President Joe Biden (Udland, 2020). This increased the New 
York Stock Exchange’s (NYSE) average monthly return by 12.69% and was the highest record 
not only since the pandemic started but also since the last ten years. Another key moment was 
2011, where it was considered the post-recession of the 2008 financial crisis. The average monthly 
return for October 2011 was 11.39%. During that year, there was also a stock market crash in 
August 2011 which is widely known as the Black Monday, after Standard and Poor downgraded 
the United States Sovereign debt’s rating from AAA or risk-free to AA+ (Bowley, 2011). The 
average monthly returns for August and September 2011 were -6.82% and -9.79% respectively. 
For the National Association of Securities Dealers Automated Quotations (NASDAQ) data, 
when the World Health Organization (WHO) declared the pandemic in March 2020, the average 
monthly return fell to -10.12%. The average monthly return then rose to 15.45% the following 
month in April 2020, making it the highest average monthly return in the last ten years. In 
November 2020, similar to the New York Stock Exchange’s (NYSE), the average monthly return 
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was considered high at 11.80% following the progress on the COVID-19 Vaccines in the United 
States such as Pfizer and Moderna, and the election of President Joe Biden (Udland, 2020). Due 
to the rising tension between the United States and China on the trade war, the average monthly 
return in December 2018 was -9.48%, making it the worst average return of December since the 
Great Depression (Rabinowitz & Shapiro, 2018).  
When correlating both the average monthly returns and seasons, there is a pattern of low to 
negative average monthly returns on the New York Stock Exchange (NYSE) when Winter 
approaches (November and December), except for the years 2010 and 2020. Starting from 2011 – 
2019, the months of November and December had a low to negative return with an average of 
0.58%. There is also a similar pattern on the National Association of Securities Dealers Automated 
Quotations (NASDAQ) during the months of November and December from 2011 – 2019, with 
an average return of 0.64%.  
However, during warmer months (June, July, and August), the average monthly return on both 
stock markets varies. There were months where the average monthly return was exceptionally high 
such as July 2010 with 8.18% on the New York Stock Exchange (NYSE), and August 2020 with 
9.59% on the National Association of Securities Dealers Automated Quotations (NASDAQ). 
There were also very low average monthly returns such as August 2011 with -6.82% on the New 
York Stock Exchange (NYSE), and June 2010 with -6.55% on the National Association of 
Securities Dealers Automated Quotations (NASDAQ). The average monthly return during the 
months of June, July, and August (2010 – 2020) on the New York Stock Exchange (NYSE) and 
the National Association of Securities Dealers Automated Quotations (NASDAQ) were 0.40% 
and 1.41% respectively.  
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Furthermore, when looking at the average monthly temperatures from the National Oceanic 
and Atmospheric Administration (NOAA) (Table 3), June, July, and August were indeed the 
warmest months in the Eastern, Southern, Central, and Western regions of the United States 
throughout 2010 – 2020 with an average temperature of 71.8F, 80.2F, 70.5F, and 69.6F 
respectively. In contrast, the coldest months were December, January, and February in the Eastern, 
Southern, Central, and Western regions of the United States throughout 2010 – 2020, with an 
average temperature of 32.5F, 46.3F, 24.4F, and 34.2F respectively. On average, throughout 2010 
– 2020, January was the coldest month with an average temperature of 32.7F, and July was the 
warmest month with an average of 75.1F. The ten-year national average temperature in Spring, 
Summer, Fall, and Winter was 52.65F, 72.99F, 55.33F, and 34.37F respectively. Overall, the ten-
year national average temperature including all seasons was 53.83F. 
 
VI. Empirical Analysis and Results 
The variables in this study are the average monthly return of the New York Stock Exchange 
(NYSE) (Table 1), the average monthly return of the National Association of Securities Dealers 
Automated Quotations (NASDAQ) (Table 2), and the national average temperature by month (in 
Fahrenheit) (Table 4), which are calculated from the average temperature of four regions (East, 
South, Central, and West) in the United States. All these variables are monthly data from the period 
of 2010 to 2020 (132 months).  
When plotting the national average temperature by month (in Fahrenheit) and the average 
monthly return of the New York Stock Exchange (NYSE) as an X and Y axis scatter plot, a pattern 
does not seem to exist. The scatter plot does not show that there is a relationship between the 
temperature and returns. Warm or high temperature does not always reflect a high return on the 
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New York Stock Exchange (NYSE). It also does not always reflect a low return. Moreover, cold 
or low temperature does not reflect either low or high returns. Below is the scatter plot of the 
national average temperature by month (in Fahrenheit) and the average monthly return of the New 
York Stock Exchange (NYSE): 
 
Scatter Plot 1 – National Average Temperature by Month (20120 – 2020) in Fahrenheit and the Average 
Monthly Return by Month (2010 – 2020) of the New York Stock Exchange (NYSE). 
 
The same goes with the national average temperature by month (in Fahrenheit) and the average 
monthly return of the National Association of Securities Dealers Automated Quotations 
(NASDAQ) when plotted as an X and Y axis scatter plot. The scatter plot does not show a clear 
pattern or relationship between the two axes. This means that neither warm nor cold temperature 
specifically reflects a high or low return on the National Association of Securities Dealers 
Automated Quotations (NASDAQ). However, returns generated in low and high temperatures are 
more clustered above the 0% line. The scatter plot below shows the relationship between national 
average temperature by month (in Fahrenheit) and the average monthly return of the National 










































National Average Temperature by Month (2010 - 2020) in Fahrenheit
New York Stock Exchange




Scatter Plot 2 – National Average Temperature by Month (20120 – 2020) in Fahrenheit and the Average 
Monthly Return by Month (2010 – 2020) of the National Association of Securities Dealers Automated Quotations 
(NASDAQ). 
 
Over the period of ten years (132 months), the national average temperature in the Spring 
(March, April, and May) is 52.65F, Summer (June, July, and August) is 72.99F, Fall (September, 
October, and November) is 55.33F, and Winter (December, January, and February) is 34.37F. 
Below is the chart of the national average temperature by month (2010 – 2020) in Fahrenheit, 
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Chart 1 – National Average Temperature by Month (20120 – 2020) in Fahrenheit. 
 
As shown in the chart above, weather in the United States has been constant over the period of 
ten years (132 months). However, Winter in 2012 and 2020 was slightly warmer (more or less by 
4F) compared to other years.  
 After running the regression model with ten years (132 months) of data, results show that 
the correlation coefficient has a magnitude close to zero and a t-statistic failing to provide support 
insignificance, which means there is no determined relationship between the stock market return 
and temperature. This is true for both the NYSE and the NASDAQ data. The R Square (coefficient 
of determination) is also close to 0%, which means the OLS model fails to pick up satisfactory 
explanatory power. Table 5 is the Empirical Results for the New York Stock Exchange (NYSE) 























































































































































































































































































National Average Temperature by Month (2010 - 2020) in Fahrenheit




Based on the theories in the Literature Review section, there are numerous opposing studies 
from different authors and researchers. According to Goetzmann, Kim, Kumar, and Wang (2015), 
there is a strong correlation between weather and stock market returns. However, investors’ moods 
and behaviors are some of the most important variables that influence their investing behavior. 
This eventually impacts their stock investments and returns. They also found that people 
misunderstood the correlation between moods that were caused by weather changes and how they 
affect people’s way of making decisions. 
Since sunny and warm weather is usually associated with people being happy and having a 
positive mood, this created the illusion that people will always react positively to sunny and warm 
weather. In reality, there are people who dislike the warm weather. When those people dislike the 
warm weather, they will react negatively to it and might become less happy. This means that it all 
depends on the interpretation of the individual on weather and temperature changes. Another study 
found that sunlight is a form of natural antidepressant that helps people who are depressed 
(Rosenthal et al., 1984). They find that conditions of people with seasonal affective disorder (SAD) 
reversed within one week with light treatment or therapy. 
On the other hand, Hirshleifer & Shumway (2003) found that there is no significant correlation 
between sunshine and high stock returns. Kim (2017), who cited Hirshleifer & Shumway, found 
that there is no clear evidence of the correlation between the number of sunspots and stock returns. 
Kim used p-value to find significant effects of weather on stock returns; collected data from 
January 1988 to February 2016 (7345 observations), with 24 markets across the world, similar to 
Hirshleifer & Shumway’s data. Goetzmann, et. al. (2015) concluded that moods that are affected 
by weather and temperature changes affect investors’ perception of market mispricing. They found 
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that when an investor’s optimism level increases (that are affected by clear skies or skies with less 
to no clouds), it also increases their willingness to invest in the stock market. Investors’ moods 
and behaviors also resulted in a ‘significant amount of variation in daily returns of stocks 
associated with higher arbitrage costs. 
Another study by Murray, et. al. (2010) found that high exposure to sunlight can increase 
consumption levels and the amount spent. This might affect the amount an investor spent on 
making that investment. However, According to Ward (2013), warm weather makes people walk 
away from making complex decisions and tend to make decisions that are simpler and easier to 
make. From Ward’s (2013) study, it can be argued that people in warmer weather will have a 
harder time when making investments rather than people in colder weather. It can be argued that 
people in warmer weather are more likely to be distracted from making investments. However, 
this does not mean that people in warmer weather are worse at making investments. Ward’s (2013) 
study only showed that people in warmer weather will have more difficulties when it comes to 
making complex decisions. 
Another interesting finding is on fear and greed. Both fear and greed tend to overpower the 
human brain when making financial decisions. For example, people listen to the news or hear about 
market movements from friends and family, they might be scared to lose money or wanting to gain 
more money and recklessly invest without proper research. According to Lee and Andrade (2011), 
negative emotions are the main reason to influence the decision that individuals are going to make. 
This means that when people make decisions, those decisions are mostly based on their negative 
emotions rather than their positive emotions.  
Chart 1 – National Average Temperature by Month (20120 – 2020) in Fahrenheit shows that 
the temperature in the United States over the period of ten years is constant and does not show a 
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significant change. The ten-year national average temperature in the United States overall is 
53.83F, which lies in the ten-year national average temperature in the Spring and Fall seasons. The 
graph below shows the ten-year national average temperature in each of the four (Spring, Summer, 
Fall, and Winter) seasons: 
 
Graph 1 – Ten-year National Average Temperature (in Fahrenheit) by Seasons. 
 
After plotting the data into scatter plots and running the regression model, results show that 
theories used in the Literature Review section offset each other. The results failed to show a 
significant relationship between the variables (the average monthly temperatures and returns). 
Neither warm nor cold temperature specifically reflects a high or low return on the New York 
Stock Exchange (NYSE) and the National Association of Securities Dealers Automated 
Quotations (NASDAQ). Both Scatter Plot 1 and 2 also do not show a clear pattern. However, 
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VIII. Concluding Remarks 
To sum up everything that has been researched and stated so far, the empirical results support 
none of the theories mentioned in the Literature Review section. The variables (the average 
monthly temperatures and returns) are not correlated and have no significant relationship. In future 
research, it will be interesting to focus on purging effects from other control variables such as a 
survey or interview with investors centering on their current mood and behavior. An extension of 
the study can also be looking into local publicly traded companies that are from two different 
weather conditions and compare their stock returns. For example, comparing two local publicly 
traded companies from New York and California which have two very different weather 
conditions. Focusing only on two seasons that are significantly different from each other, such as 
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Table 1 – The New York Stock Exchange (NYSE) Monthly Returns (2010-2020) 
Date Price Open High Low Vol. Change % 
Dec 20 14,524.80 14,006.46 14,533.21 14,006.46 - 3.70% 
Nov 20 14,006.46 12,429.28 14,271.09 12,429.28 - 12.69% 
Oct 20 12,429.28 12,701.89 13,350.59 12,293.75 - -2.15% 
Sep 20 12,701.89 13,032.04 13,299.73 12,228.97 - -2.63% 
Aug 20 13,045.60 12,513.21 13,173.97 12,470.91 - 4.66% 
Jul 20 12,465.05 11,907.83 12,688.69 11,831.04 - 4.80% 
Jun 20 11,893.78 11,799.92 12,836.68 11,525.36 - 0.77% 
May 20 11,802.95 11,158.87 11,939.74 10,551.55 - 3.79% 
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Apr 20 11,372.34 9,917.31 11,675.30 9,766.80 - 10.39% 
Mar 20 10,301.87 12,441.43 13,015.66 8,664.94 - -16.79% 
Feb 20 12,380.97 13,655.89 14,148.24 12,024.45 - -9.06% 
Jan 20 13,614.10 13,913.03 14,183.26 13,573.04 - -2.15% 
Dec 19 13,913.03 13,554.29 13,978.61 13,280.04 - 2.72% 
Nov 19 13,545.21 13,231.18 13,611.49 13,231.18 - 2.83% 
Oct 19 13,171.81 13,002.33 13,248.65 12,482.02 - 1.28% 
Sep 19 13,004.74 12,720.19 13,177.88 12,600.71 - 2.10% 
Aug 19 12,736.88 13,066.60 13,154.38 12,325.93 - -2.52% 
Jul 19 13,066.60 13,049.71 13,255.13 12,979.37 - 0.13% 
Jun 19 13,049.71 12,288.51 13,095.57 12,273.09 - 6.40% 
May 19 12,264.49 13,066.08 13,069.09 12,238.40 - -6.10% 
Apr 19 13,060.65 12,775.84 13,067.03 12,773.53 - 2.87% 
Mar 19 12,696.88 12,698.23 12,854.82 12,336.49 - 0.41% 
Feb 19 12,644.81 12,312.26 12,769.64 12,186.66 - 2.81% 
Jan 19 12,299.03 11,238.77 12,315.14 11,169.46 - 8.13% 
Dec 18 11,374.39 12,602.90 12,624.75 10,723.66 - -8.69% 
Nov 18 12,457.55 12,208.06 12,682.06 12,016.08 - 2.04% 
Oct 18 12,208.06 13,146.30 13,175.61 11,820.33 - -6.68% 
Sep 18 13,082.52 12,976.05 13,261.77 12,873.38 - 0.50% 
Aug 18 13,016.89 12,949.85 13,148.42 12,648.32 - 0.41% 
Jul 18 12,963.28 12,430.70 12,989.46 12,400.54 - 3.67% 
Jun 18 12,504.25 12,596.68 12,888.98 12,377.04 - -0.18% 
May 18 12,527.14 12,490.24 12,853.33 12,255.85 - 0.09% 
Apr 18 12,515.36 12,432.89 12,774.37 12,107.72 - 0.51% 
Mar 18 12,452.06 12,644.43 12,963.42 12,166.54 - -1.58% 
Feb 18 12,652.55 13,338.99 13,414.78 12,048.66 - -5.35% 
Jan 18 13,367.96 12,860.93 13,637.02 12,842.27 - 4.37% 
Dec 17 12,808.84 12,636.73 12,886.11 12,463.83 - 1.43% 
Nov 17 12,627.80 12,383.87 12,673.70 12,178.89 - 2.32% 
Oct 17 12,341.01 12,209.16 12,443.80 12,200.13 - 1.08% 
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Sep 17 12,209.16 11,897.97 12,209.45 11,783.87 - 2.81% 
Aug 17 11,875.69 12,006.74 12,019.85 11,670.88 - -0.77% 
Jul 17 11,967.67 11,801.45 11,989.53 11,684.75 - 1.75% 
Jun 17 11,761.70 11,616.21 11,837.60 11,603.41 - 1.41% 
May 17 11,598.03 11,550.41 11,666.90 11,374.64 - 0.54% 
Apr 17 11,536.08 11,495.33 11,653.17 11,324.53 - 0.38% 
Mar 17 11,492.85 11,593.21 11,687.07 11,324.50 - -0.17% 
Feb 17 11,512.39 11,244.82 11,590.35 11,171.57 - 2.58% 
Jan 17 11,222.95 11,138.85 11,344.74 11,094.29 - 1.50% 
Dec 16 11,056.89 10,860.42 11,256.07 10,812.75 - 2.02% 
Nov 16 10,838.46 10,508.01 10,890.04 10,281.48 - 3.40% 
Oct 16 10,481.89 10,721.85 10,721.85 10,425.91 - -2.24% 
Sep 16 10,721.74 10,762.45 10,903.86 10,487.80 - -0.40% 
Aug 16 10,764.75 10,768.75 10,892.15 10,619.39 - -0.19% 
Jul 16 10,785.51 10,495.08 10,815.43 10,308.22 - 2.82% 
Jun 16 10,489.76 10,385.93 10,648.05 9,918.72 - 0.47% 
May 16 10,441.00 10,450.13 10,503.41 10,119.65 - 0.04% 
Apr 16 10,436.92 10,132.58 10,593.21 10,004.77 - 2.25% 
Mar 16 10,207.38 9,626.88 10,281.69 9,613.96 - 6.78% 
Feb 16 9,559.53 9,578.92 9,682.93 8,944.05 - -0.76% 
Jan 16 9,632.70 10,020.05 10,039.96 8,937.99 - -5.03% 
Dec 15 10,143.42 10,447.06 10,523.79 9,880.42 - -2.56% 
Nov 15 10,409.58 10,474.58 10,641.62 10,141.55 - -0.49% 
Oct 15 10,460.96 9,832.33 10,538.22 9,697.27 - 6.75% 
Sep 15 9,799.69 10,176.50 10,362.26 9,565.24 - -3.70% 
Aug 15 10,176.50 10,883.46 10,916.22 9,509.59 - -6.49% 
Jul 15 10,882.28 10,844.46 11,032.61 10,622.32 - 0.71% 
Jun 15 10,805.20 11,081.67 11,170.82 10,768.62 - -2.27% 
May 15 11,056.30 11,074.95 11,254.87 10,961.18 - 0.06% 
Apr 15 11,049.74 10,906.13 11,248.99 10,834.02 - 1.38% 
Mar 15 10,899.18 11,053.66 11,115.58 10,659.03 - -1.48% 
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Feb 15 11,062.79 10,567.96 11,142.56 10,495.71 - 4.99% 
Jan 15 10,537.22 10,859.80 10,889.25 10,442.80 - -2.79% 
Dec 14 10,839.24 10,933.11 11,008.54 10,360.03 - -1.06% 
Nov 14 10,955.41 10,834.40 11,068.27 10,704.56 - 1.02% 
Oct 14 10,845.00 10,688.65 10,846.09 9,886.08 - 1.33% 
Sep 14 10,702.93 11,050.57 11,108.39 10,685.00 - -3.11% 
Aug 14 11,046.33 10,699.81 11,054.19 10,557.61 - 2.98% 
Jul 14 10,726.43 11,002.37 11,105.85 10,726.38 - -2.30% 
Jun 14 10,979.42 10,760.54 11,025.92 10,729.97 - 2.07% 
May 14 10,756.32 10,626.51 10,760.87 10,518.95 - 1.22% 
Apr 14 10,627.18 10,538.44 10,669.43 10,271.36 - 0.94% 
Mar 14 10,527.77 10,349.30 10,550.24 10,272.09 - 0.98% 
Feb 14 10,425.86 9,967.69 10,471.63 9,732.47 - 4.60% 
Jan 14 9,967.65 10,352.71 10,401.77 9,908.03 - -4.16% 
Dec 13 10,400.33 10,173.77 10,406.77 9,925.62 - 2.13% 
Nov 13 10,183.23 10,010.27 10,229.57 9,909.54 - 1.73% 
Oct 13 10,009.65 9,624.18 10,127.63 9,441.66 - 4.04% 
Sep 13 9,621.25 9,357.81 9,906.32 9,296.27 - 3.78% 
Aug 13 9,270.66 9,617.29 9,690.10 9,246.89 - -3.01% 
Jul 13 9,558.83 9,154.26 9,682.11 9,074.59 - 4.90% 
Jun 13 9,112.70 9,317.39 9,412.05 8,814.76 - -2.04% 
May 13 9,302.27 9,248.45 9,695.46 9,169.78 - 0.27% 
Apr 13 9,276.88 9,098.06 9,276.88 8,890.45 - 1.86% 
Mar 13 9,107.05 8,827.83 9,128.89 8,779.84 - 2.69% 
Feb 13 8,868.72 8,931.46 9,004.41 8,700.73 - -0.17% 
Jan 13 8,883.79 8,571.53 8,944.29 8,571.08 - 5.21% 
Dec 12 8,443.51 8,260.43 8,519.14 8,205.33 - 2.22% 
Nov 12 8,260.43 8,231.67 8,339.78 7,841.76 - 0.47% 
Oct 12 8,221.40 8,276.09 8,470.69 8,152.79 - -0.36% 
Sep 12 8,251.00 8,012.87 8,515.60 7,960.87 - 2.95% 
Aug 12 8,014.93 7,891.34 8,160.42 7,710.83 - 1.92% 
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Jul 12 7,863.94 7,810.83 7,939.15 7,538.24 - 0.80% 
Jun 12 7,801.84 7,368.41 7,801.84 7,222.88 - 4.53% 
May 12 7,463.96 8,115.06 8,211.65 7,387.45 - -8.07% 
Apr 12 8,119.07 8,206.94 8,305.69 7,835.29 - -1.07% 
Mar 12 8,206.93 8,136.13 8,327.67 7,898.61 - 1.15% 
Feb 12 8,113.25 7,838.48 8,210.26 7,838.48 - 3.51% 
Jan 12 7,838.48 7,477.03 7,929.76 7,459.45 - 4.83% 
Dec 11 7,477.03 7,484.50 7,596.11 7,129.84 - -0.10% 
Nov 11 7,484.50 7,565.03 7,681.22 6,898.12 - -1.06% 
Oct 11 7,565.03 6,791.65 7,864.49 6,414.89 - 11.39% 
Sep 11 6,791.65 7,528.39 7,584.73 6,641.30 - -9.79% 
Aug 11 7,528.39 8,079.44 8,172.34 6,827.13 - -6.82% 
Jul 11 8,079.44 8,319.10 8,496.42 8,011.45 - -2.88% 
Jun 11 8,319.10 8,477.28 8,477.28 7,901.08 - -1.87% 
May 11 8,477.28 8,671.41 8,718.25 8,208.67 - -2.24% 
Apr 11 8,671.41 8,404.98 8,678.10 8,205.79 - 3.17% 
Mar 11 8,404.98 8,438.55 8,470.35 7,873.30 - -0.40% 
Feb 11 8,438.55 8,139.20 8,520.27 8,139.20 - 3.68% 
Jan 11 8,139.16 7,964.04 8,222.51 7,909.34 - 2.20% 
Dec 10 7,964.02 7,430.95 7,982.59 7,430.95 - 7.17% 
Nov 10 7,430.94 7,513.37 7,817.25 7,385.58 - -1.10% 
Oct 10 7,513.35 7,281.09 7,615.23 7,240.21 - 3.19% 
Sep 10 7,281.07 6,704.23 7,376.91 6,704.23 - 8.61% 
Aug 10 6,704.15 6,999.10 7,196.54 6,594.95 - -4.21% 
Jul 10 6,998.99 6,469.65 7,092.55 6,355.83 - 8.18% 
Jun 10 6,469.65 6,791.44 7,088.77 6,454.34 - -4.74% 
May 10 6,791.57 7,474.43 7,560.16 6,451.67 - -9.14% 
Apr 10 7,474.40 7,447.94 7,743.74 7,437.39 - 0.36% 
Mar 10 7,447.80 7,035.05 7,497.88 7,035.05 - 5.87% 
Feb 10 7,035.04 6,883.79 7,111.52 6,631.51 - 2.20% 
Jan 10 6,883.78 7,184.98 7,471.31 6,869.21 - -4.19% 
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Table 2 – the National Association of Securities Dealers Automated Quotations (NASDAQ) 
Monthly Returns (2010-2020) 
Date Price Open High Low Vol. Change % 
Dec 20 12,888.28 12,313.36 12,973.33 12,214.74 23.50B 5.65% 
Nov 20 12,198.74 11,010.45 12,244.65 10,830.94 19.47B 11.80% 
Oct 20 10,911.59 11,291.99 11,965.54 10,822.57 16.77B -2.29% 
Sep 20 11,167.51 11,850.96 12,074.07 10,519.49 20.52B -5.16% 
Aug 20 11,775.46 10,848.64 11,829.84 10,762.71 17.24B 9.59% 
Jul 20 10,745.27 10,063.67 10,839.93 10,048.04 20.68B 6.82% 
Jun 20 10,058.76 9,471.42 10,221.85 9,403.00 27.30B 5.99% 
May 20 9,489.87 8,681.29 9,523.64 8,537.83 18.17B 6.75% 
Apr 20 8,889.55 7,459.50 8,957.26 7,288.11 18.76B 15.45% 
Mar 20 7,700.10 8,667.14 9,070.32 6,631.42 25.11B -10.12% 
Feb 20 8,567.37 9,190.72 9,838.37 8,264.16 13.39B -6.38% 
Jan 20 9,150.94 9,039.46 9,451.43 8,943.50 12.89B 1.99% 
Dec 19 8,972.60 8,672.84 9,052.00 8,435.40 12.25B 3.54% 
Nov 19 8,665.47 8,335.05 8,705.91 8,326.56 10.75B 4.50% 
Oct 19 8,292.36 8,026.83 8,335.56 7,700.00 11.23B 3.66% 
Sep 19 7,999.33 7,906.44 8,243.80 7,847.32 11.51B 0.46% 
Aug 19 7,962.88 8,190.56 8,311.04 7,662.90 11.99B -2.60% 
Jul 19 8,175.42 8,145.85 8,339.64 8,059.29 11.14B 2.11% 
Jun 19 8,006.24 7,441.22 8,088.88 7,292.22 12.57B 7.42% 
May 19 7,453.15 8,132.93 8,164.71 7,448.23 12.28B -7.93% 
Apr 19 8,095.39 7,800.24 8,176.08 7,777.10 10.75B 4.74% 
Mar 19 7,729.32 7,587.45 7,850.10 7,332.92 13.04B 2.61% 
Feb 19 7,532.53 7,256.37 7,602.69 7,225.14 10.64B 3.44% 
Jan 19 7,281.74 6,506.91 7,303.12 6,457.13 12.23B 9.74% 
Dec 18 6,635.28 7,486.13 7,486.51 6,190.17 13.12B -9.48% 
Nov 18 7,330.54 7,327.82 7,572.93 6,830.76 12.57B 0.34% 
Oct 18 7,305.90 8,091.50 8,107.38 6,922.83 14.83B -9.20% 
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Sep 18 8,046.35 8,087.95 8,104.07 7,873.93 11.15B -0.78% 
Aug 18 8,109.54 7,701.82 8,133.30 7,659.52 10.70B 5.71% 
Jul 18 7,671.79 7,451.90 7,933.31 7,443.10 9.42B 2.15% 
Jun 18 7,510.30 7,487.66 7,806.60 7,419.56 12.84B 0.92% 
May 18 7,442.12 7,053.65 7,492.42 6,991.14 10.64B 5.32% 
Apr 18 7,066.27 7,016.17 7,319.58 6,805.96 10.16B 0.04% 
Mar 18 7,063.44 7,274.75 7,637.27 6,901.07 12.33B -2.88% 
Feb 18 7,273.01 7,377.17 7,441.09 6,630.67 10.81B -1.87% 
Jan 18 7,411.48 6,937.65 7,505.77 6,924.08 10.40B 7.36% 
Dec 17 6,903.39 6,844.04 7,003.89 6,734.13 10.00B 0.43% 
Nov 17 6,873.97 6,758.64 6,914.19 6,667.31 10.20B 2.17% 
Oct 17 6,727.67 6,506.08 6,737.75 6,484.14 9.64B 3.57% 
Sep 17 6,495.96 6,442.17 6,497.98 6,334.59 9.41B 1.05% 
Aug 17 6,428.66 6,372.16 6,435.27 6,177.19 9.58B 1.27% 
Jul 17 6,348.12 6,173.29 6,460.84 6,081.96 8.58B 3.38% 
Jun 17 6,140.42 6,215.91 6,341.70 6,087.81 12.50B -0.94% 
May 17 6,198.52 6,067.56 6,221.99 5,996.81 10.24B 2.50% 
Apr 17 6,047.61 5,917.31 6,074.04 5,805.15 8.30B 2.30% 
Mar 17 5,911.74 5,874.86 5,928.06 5,769.39 11.00B 1.48% 
Feb 17 5,825.44 5,654.51 5,867.89 5,616.40 8.56B 3.75% 
Jan 17 5,614.79 5,425.62 5,669.61 5,397.99 8.38B 4.30% 
Dec 16 5,383.12 5,323.88 5,512.37 5,238.21 9.32B 1.12% 
Nov 16 5,323.68 5,199.77 5,403.86 5,034.41 9.91B 2.59% 
Oct 16 5,189.14 5,300.29 5,340.52 5,169.76 7.97B -2.31% 
Sep 16 5,312.00 5,218.28 5,342.88 5,097.80 9.63B 1.89% 
Aug 16 5,213.22 5,167.42 5,275.74 5,109.80 8.79B 0.99% 
Jul 16 5,162.13 4,837.18 5,175.81 4,786.01 8.01B 6.60% 
Jun 16 4,842.67 4,928.97 4,980.14 4,574.25 10.96B -2.13% 
May 16 4,948.06 4,786.55 4,951.45 4,678.38 9.21B 3.62% 
Apr 16 4,775.36 4,842.55 4,969.32 4,740.84 8.82B -1.94% 
Mar 16 4,869.85 4,596.01 4,899.14 4,581.75 10.06B 6.84% 
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Feb 16 4,557.95 4,587.59 4,636.93 4,209.76 10.51B -1.21% 
Jan 16 4,613.95 4,897.65 4,926.73 4,313.39 10.70B -7.86% 
Dec 15 5,007.41 5,129.64 5,176.77 4,871.59 9.86B -1.98% 
Nov 15 5,108.67 5,065.64 5,163.47 4,908.66 8.40B 1.09% 
Oct 15 5,053.75 4,624.46 5,095.69 4,552.34 9.91B 9.38% 
Sep 15 4,620.16 4,673.61 4,960.87 4,487.06 10.53B -3.27% 
Aug 15 4,776.51 5,134.34 5,175.26 4,292.14 10.46B -6.86% 
Jul 15 5,128.28 5,029.05 5,231.94 4,901.51 9.46B 2.84% 
Jun 15 4,986.87 5,094.94 5,164.36 4,956.23 10.53B -1.64% 
May 15 5,070.02 4,966.32 5,111.54 4,888.17 8.57B 2.60% 
Apr 15 4,941.42 4,894.36 5,119.83 4,844.39 8.96B 0.83% 
Mar 15 4,900.88 4,973.43 5,042.14 4,825.93 10.39B -1.26% 
Feb 15 4,963.53 4,650.60 4,989.25 4,580.46 8.77B 7.08% 
Jan 15 4,635.24 4,760.24 4,777.01 4,563.11 10.02B -2.13% 
Dec 14 4,736.05 4,777.73 4,814.95 4,547.31 10.63B -1.16% 
Nov 14 4,791.63 4,633.71 4,810.86 4,594.91 8.48B 3.47% 
Oct 14 4,630.74 4,486.65 4,641.51 4,116.60 12.87B 3.06% 
Sep 14 4,493.39 4,592.42 4,610.57 4,464.44 10.14B -1.90% 
Aug 14 4,580.27 4,363.39 4,580.27 4,321.89 8.18B 4.82% 
Jul 14 4,369.77 4,424.71 4,485.93 4,351.04 9.70B -0.87% 
Jun 14 4,408.18 4,247.96 4,417.46 4,207.61 10.35B 3.90% 
May 14 4,242.62 4,121.25 4,252.08 4,021.05 9.83B 3.11% 
Apr 14 4,114.56 4,219.87 4,286.09 3,946.03 11.05B -2.01% 
Mar 14 4,198.99 4,261.42 4,371.71 4,131.81 11.62B -2.53% 
Feb 14 4,308.12 4,105.06 4,342.59 3,968.19 9.94B 4.98% 
Jan 14 4,103.88 4,160.03 4,246.55 4,044.76 10.89B -1.74% 
Dec 13 4,176.59 4,065.66 4,177.73 3,979.59 9.26B 2.87% 
Nov 13 4,059.89 3,932.45 4,069.70 3,855.07 8.56B 3.58% 
Oct 13 3,919.71 3,774.18 3,966.71 3,650.03 10.31B 3.93% 
Sep 13 3,771.48 3,622.64 3,798.76 3,593.62 8.33B 5.06% 
Aug 13 3,589.87 3,654.18 3,694.19 3,573.57 7.58B -1.01% 
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Jul 13 3,626.37 3,430.48 3,649.35 3,415.23 8.37B 6.56% 
Jun 13 3,403.25 3,460.76 3,488.31 3,294.95 9.56B -1.52% 
May 13 3,455.91 3,325.35 3,532.04 3,296.51 9.02B 3.82% 
Apr 13 3,328.79 3,268.63 3,328.79 3,154.96 9.23B 1.88% 
Mar 13 3,267.52 3,143.54 3,270.30 3,129.40 7.85B 3.40% 
Feb 13 3,160.19 3,162.94 3,213.60 3,105.36 8.07B 0.57% 
Jan 13 3,142.13 3,091.33 3,164.06 3,076.60 8.32B 4.06% 
Dec 12 3,019.51 3,029.21 3,061.82 2,951.04 7.73B 0.31% 
Nov 12 3,010.24 2,987.54 3,033.85 2,810.80 8.59B 1.11% 
Oct 12 2,977.23 3,130.31 3,171.46 2,961.16 8.25B -4.46% 
Sep 12 3,116.23 3,063.25 3,196.93 3,040.24 8.06B 1.61% 
Aug 12 3,066.96 2,956.72 3,100.54 2,890.85 8.59B 4.34% 
Jul 12 2,939.52 2,938.41 2,987.94 2,837.72 8.86B 0.15% 
Jun 12 2,935.05 2,810.13 2,942.28 2,726.68 10.16B 3.81% 
May 12 2,827.34 3,044.79 3,085.40 2,774.45 10.55B -7.19% 
Apr 12 3,046.36 3,085.94 3,128.25 2,946.04 8.93B -1.46% 
Mar 12 3,091.57 2,979.11 3,134.17 2,900.28 9.68B 4.20% 
Feb 12 2,966.89 2,830.10 3,000.11 2,825.19 9.35B 5.44% 
Jan 12 2,813.84 2,657.39 2,834.30 2,627.23 8.79B 8.01% 
Dec 11 2,605.15 2,615.67 2,674.53 2,518.01 8.75B -0.58% 
Nov 11 2,620.34 2,607.31 2,730.39 2,441.48 10.18B -2.39% 
Oct 11 2,684.41 2,401.19 2,753.37 2,298.89 11.33B 11.14% 
Sep 11 2,415.40 2,583.34 2,643.37 2,414.31 11.94B -6.36% 
Aug 11 2,579.46 2,791.45 2,796.24 2,331.65 15.41B -6.42% 
Jul 11 2,756.38 2,775.08 2,878.94 2,724.99 9.76B -0.62% 
Jun 11 2,773.52 2,829.39 2,834.05 2,599.86 12.85B -2.18% 
May 11 2,835.30 2,881.28 2,887.75 2,739.85 11.83B -1.33% 
Apr 11 2,873.54 2,796.67 2,876.83 2,706.50 10.19B 3.32% 
Mar 11 2,781.07 2,791.08 2,802.32 2,603.50 12.13B -0.04% 
Feb 11 2,782.27 2,717.61 2,840.51 2,705.54 9.62B 3.04% 
Jan 11 2,700.08 2,676.65 2,766.17 2,663.64 9.52B 1.78% 
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Dec 10 2,652.87 2,535.19 2,675.26 2,535.19 9.34B 6.19% 
Nov 10 2,498.23 2,520.45 2,592.94 2,459.79 11.05B -0.37% 
Oct 10 2,507.41 2,386.82 2,517.50 2,332.46 10.96B 5.86% 
Sep 10 2,368.62 2,142.75 2,400.06 2,141.95 11.62B 12.04% 
Aug 10 2,114.03 2,283.32 2,309.43 2,099.29 11.61B -6.24% 
Jul 10 2,254.70 2,110.75 2,307.60 2,061.14 12.50B 6.90% 
Jun 10 2,109.24 2,244.79 2,341.11 2,105.26 14.17B -6.55% 
May 10 2,257.04 2,472.32 2,503.00 2,140.53 15.56B -8.29% 
Apr 10 2,461.19 2,411.68 2,535.28 2,383.77 13.66B 2.64% 
Mar 10 2,397.96 2,247.40 2,432.25 2,247.33 14.44B 7.14% 
Feb 10 2,238.26 2,155.81 2,251.68 2,100.17 12.18B 4.23% 
Jan 10 2,147.35 2,294.41 2,326.28 2,140.34 12.78B -5.37% 
 
 
Table 3 – The National Oceanic and Atmospheric Administration (NOAA) Average 
Monthly Weather Data (in Fahrenheit) from the East, South, Central and West regions of 
the United States (2010-2020) 
2010 East South Central West 
January 28.4 40.9 20.0 34.0 
February 29.4 41.1 21.5 35.6 
March 43.5 51.6 38.6 41.6 
April 54.7 63.0 50.9 46.0 
May 63.2 71.4 56.6 51.2 
June 71.5 80.6 68.0 63.3 
July 75.2 80.7 72.8 71.0 
August 73.1 82.0 72.4 68.7 
September 66.5 75.7 61.7 63.1 
October 54.2 64.4 52.4 53.3 
November 43.2 53.7 36.4 37.8 
December 27.8 43.9 22.8 34.4 
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2011 East South Central West 
January 26.4 41.6 18.5 32.4 
February 32.7 46.7 22.8 31.8 
March 40.2 57.5 34.3 40.4 
April 52.5 65.9 46.1 45.1 
May 62.0 70.0 55.2 51.9 
June 70.1 81.5 66.9 61.8 
July 75.5 83.7 75.4 70.0 
August 72.1 83.9 71.8 71.3 
September 66.0 73.6 60.5 65.3 
October 53.3 62.9 51.4 52.6 
November 46.9 54.4 38.0 38.7 
December 38.1 45.2 28.5 32.7 
 
2012 East South Central West 
January 33.5 48.1 27.9 35.2 
February 36.6 49.7 29.3 35.7 
March 50.1 61.5 47.9 42.9 
April 51.3 65.9 50.5 50.2 
May 64.6 72.9 60.8 56.9 
June 68.1 78.7 69.7 64.7 
July 75.7 81.7 77.0 72.2 
August 71.9 80.1 70.5 72.3 
September 64.2 74.0 61.7 65.1 
October 54.4 63.0 47.6 52.1 
November 40.3 54.1 37.8 43.0 
December 38.3 48.6 27.4 32.5 
 
2013 East South Central West 
January 32.5 46.1 23.1 29.4 
February 31.5 47.6 25.0 34.9 
March 36.9 52.0 30.9 43.2 
April 50.8 60.7 41.5 47.8 
May 60.6 69.0 57.3 57.2 
June 69.0 78.9 67.2 66.5 
July 73.8 78.7 71.2 73.4 
August 69.8 79.5 70.5 70.9 
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September 63.7 75.3 64.5 63.1 
October 55.0 63.7 48.1 49.1 
November 40.4 51.5 34.6 41.1 
December 33.9 44.4 19.8 29.9 
 
2014 East South Central West 
January 24.4 40.7 18.8 36.7 
February 29.0 46.3 18.1 35.8 
March 33.9 51.9 31.3 42.9 
April 50.7 62.1 45.7 49.0 
May 61.5 69.5 57.5 57.5 
June 69.6 78.0 66.7 64.7 
July 71.3 78.6 69.1 73.7 
August 69.7 79.4 69.7 69.4 
September 64.8 74.4 61.5 64.2 
October 55.3 65.9 51.1 55.6 
November 39.4 49.0 30.3 40.1 
December 26.7 42.7 24.0 36.9 
 
2015 East South Central West 
January 26.7 42.7 24.0 36.9 
February 20.9 44.1 20.3 41.8 
March 36.9 55.3 38.2 47.7 
April 51.0 64.3 48.7 48.9 
May 64.4 69.5 56.6 55.7 
June 69.3 78.0 68.0 69.6 
July 72.6 81.1 71.2 70.7 
August 71.4 79.8 69.1 71.3 
September 67.9 75.9 66.3 64.3 
October 53.2 65.8 52.4 56.3 
November 47.6 56.1 39.6 38.0 
December 45.2 51.4 31.2 32.3 
 
2016 East South Central West 
January 29.5 43.2 23.2 33.1 
February 34.1 50.4 31.1 40.8 
March 46.0 58.5 41.4 44.6 
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April 49.8 63.2 47.6 51.4 
May 60.0 68.9 56.8 56.3 
June 69.5 78.8 70.0 68.0 
July 74.8 82.7 72.5 71.4 
August 74.7 79.7 70.7 70.2 
September 68.3 75.9 64.1 61.7 
October 56.3 68.1 53.7 53.0 
November 45.4 57.5 43.5 45.0 
December 34.2 47.7 22.8 29.9 
 
2017 East South Central West 
January 35.5 48.9 24.1 28.9 
February 39.5 55.1 33.6 37.2 
March 38.8 59.3 38.7 45.2 
April 55.6 64.8 48.9 48.0 
May 60.0 69.3 56.4 57.1 
June 68.6 77.5 68.0 67.0 
July 73.1 81.0 73.3 74.4 
August 70.1 78.2 67.4 72.0 
September 66.1 73.9 63.2 62.4 
October 58.3 64.8 50.8 51.4 
November 42.5 57.0 37.4 43.3 
December 31.3 46.2 25.2 34.5 
 
2018 East South Central West 
January 26.7 41.4 22.1 37.0 
February 38.9 51.9 22.7 33.0 
March 37.5 56.5 35.2 40.2 
April 46.6 59.9 40.6 49.2 
May 65.5 74.6 63.4 59.2 
June 69.5 80.5 69.9 65.8 
July 73.7 81.5 72.3 73.9 
August 73.6 79.9 70.2 71.0 
September 69.1 75.8 63.8 63.2 
October 54.5 64.4 47.0 50.8 
November 39.6 50.1 31.4 40.3 
December 35.4 46.7 28.0 33.5 
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2019 East South Central West 
January 29.6 44.8 21.6 34.5 
February 34.5 50.4 18.8 27.7 
March 38.3 53.4 31.0 39.2 
April 52.4 62.6 47.3 49.9 
May 62.6 70.7 54.1 53.6 
June 68.1 76.9 65.9 64.3 
July 74.9 80.6 72.7 70.9 
August 71.7 81.9 69.5 71.6 
September 67.5 78.9 65.6 62.0 
October 56.7 63.9 45.2 46.5 
November 39.2 50.8 33.2 41.6 
December 36.0 48.7 28.1 34.3 
 
2020 East South Central West 
January 35.6 48.1 25.7 34.7 
February 35.8 48.2 25.9 36.5 
March 45.5 60.3 39.0 40.9 
April 48.5 62.1 44.4 48.5 
May 58.4 70.5 56.2 58.1 
June 69.1 78.0 69.4 64.4 
July 76.1 82.1 73.5 71.7 
August 72.8 80.9 71.3 73.4 
September 64.3 72.8 60.9 65.6 
October 55.1 64.3 45.9 53.8 
November 47.4 57.7 40.7 41.4 
December 35.1 45.4 28.8 34.6 
 




January '10 30.83 
February '10 31.90 
March '10 43.83 
April '10 53.65 
May '10 60.60 
June '10 70.85 
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July '10 74.93 
August '10 74.05 
September '10 66.75 
October '10 56.08 
November '10 42.78 
December '10 32.23 
January '11 29.73 
February '11 33.50 
March '11 43.10 
April '11 52.40 
May '11 59.78 
June '11 70.08 
July '11 76.15 
August '11 74.78 
September '11 66.35 
October '11 55.05 
November '11 44.50 
December '11 36.13 
January '12 36.18 
February '12 37.83 
March  '12 50.60 
April '12 54.48 
May '12 63.80 
June '12 70.30 
July '12 76.65 
August '12 73.70 
September '12 66.25 
October '12 54.28 
November '12 43.80 
December '12 36.70 
January '13 32.78 
February '13 34.75 
March '13 40.75 
April '13 50.20 
May '13 61.03 
June '13 70.40 
July '13 74.28 
August '13 72.68 
September '13 66.65 
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October '13 53.98 
November '13 41.90 
December '13 32.00 
January '14 30.15 
February '14 32.30 
March '14 40.00 
April '14 51.88 
May '14 61.50 
June '14 69.75 
July '14 73.18 
August '14 72.05 
September '14 66.23 
October '14 56.98 
November '14 39.70 
December '14 32.58 
January '15 32.58 
February '15 31.78 
March '15 44.53 
April '15 53.23 
May '15 61.55 
June '15 71.23 
July '15 73.90 
August '15 72.90 
September '15 68.60 
October '15 56.93 
November '15 45.33 
December '15 40.03 
January '16 32.25 
February '16 39.10 
March '16 47.63 
April '16 53.00 
May '16 60.50 
June '16 71.58 
July '16 75.35 
August '16 73.83 
September '16 67.50 
October '16 57.78 
November '16 47.85 
December '16 33.65 
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January '17 34.35 
February '17 41.35 
March '17 45.50 
April '17 54.33 
May '17 60.70 
June '17 70.28 
July '17 75.45 
August '17 71.93 
September '17 66.40 
October '17 56.33 
November '17 45.05 
December '17 34.30 
January '18 31.80 
February '18 36.63 
March '18 42.35 
April '18 49.08 
May '18 65.68 
June '18 71.43 
July '18 75.35 
August '18 73.68 
September '18 67.98 
October '18 54.18 
November '18 40.35 
December '18 35.90 
January '19 32.63 
February '19 32.85 
March '19 40.48 
April '19 53.05 
May '19 60.25 
June '19 68.80 
July '19 74.78 
August '19 73.68 
September '19 68.50 
October '19 53.08 
November '19 41.20 
December '19 36.78 
January '20 36.03 
February '20 36.60 
March '20 46.43 
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April '20 50.88 
May '20 60.80 
June '20 70.23 
July '20 75.85 
August '20 74.60 
September '20 65.90 
October '20 54.78 
November '20 46.80 
December '20 35.98 
 
Table 5 – Empirical Results for the New York Stock Exchange (NYSE) and the National 
Association of Securities Dealers Automated Quotations (NASDAQ). 
Dependent Variable 
(1) (2) 
Average Monthly Return of 
NYSE 
Average Monthly Return of 
NASDAQ 
R2 0.0061 0.0012 
Adjusted R2  -0.0016 -0.0065 
N 132 132 
Intercept 0.0180 0.0200 
Standard Error: 0.0137 Standard Error: 0.0152 





Standard Error: 0.0132 Standard Error: 0.0147 
t Stat: -0.8924 t Stat: -0.3880 
 
 
